Malignant pleural effusion can be managed in different ways, including clinical observation, thoracentesis, placement of an indwelling pleural catheter, and chemical pleurodesis. The optimal strategy depends on a variety of clinical factors. This article uses cases to illustrate the rationale for determining the best approach in different situations.
M
anaging patients with malignant pleural effusion can be challenging. Symptoms are often distressing, and its presence signifi es advanced disease. Median survival after diagnosis is 4 to 9 months, [1] [2] [3] although prognosis varies considerably depending on the type and stage of the malignancy.
How patients are best managed depends on clinical circumstances. Physicians should consider the risks and benefi ts of each option while keeping in mind realistic goals of care.
This article uses brief case presentations to review management strategies for malignant pleural effusion.
■ CANCER IS A COMMON CAUSE OF PLEURAL EFFUSION
Physicians and surgeons, especially in tertiary care hospitals, must often manage malignant pleural effusion. 4 Malignancy is the third leading cause of pleural effusion after heart failure and pneumonia, accounting for 44% to 77% of exudates. 5 Although pleural effusion can arise secondary to many different malignancies, the most common causes are lung cancer in men and breast cancer in women; these cancers account for about 75% of all cases of malignant pleural effusion. 6, 7 ■ A WOMAN ON CHEMOTHERAPY WITH ASYMPTOMATIC PLEURAL EFFUSION An 18-year-old woman with non-Hodgkin lymphoma has received her fi rst cycle of chemotherapy and is now admitted to the hospital for diarrhea. A routine chest radiograph reveals a left-sided pleural effusion covering one-third of the thoracic cavity. She is asymptomatic and reports no shortness of breath at rest or with exertion. Her oxygen saturation level is above 92% on room air without supplemental oxygen.
Thoracentesis reveals an exudative effusion, and cytologic study shows malignant lymphoid cells, consistent with a malignant pleural effusion. Cultures are negative.
What is the appropriate next step to manage this patient's effusion?
Observation is reasonable
This patient is experiencing no symptoms and has just begun chemotherapy for her lymphoma. Malignant pleural effusion associated with lymphoma, small-cell lung cancer, and breast cancer is most sensitive to chemotherapy. 5 For patients who do not have symptoms from the pleural effusion and who are scheduled to receive further chemotherapy, a watch-and-wait approach is reasonable.
It is important to follow the patient for developing symptoms and obtain serial imaging to evaluate for an increase in the effusion size. We recommend repeat imaging at 2-to 4-week intervals, and sooner if symptoms develop.
If progression is evident or if the patient's oncologist indicates that the cancer is unresponsive to systemic therapy, further intervention may be necessary with one of the options discussed below.
■ A MAN WITH LUNG CANCER WITH PLEURAL EFFUSION, LUNG COLLAPSE
A 42-year-old man with a history of lung cancer is admitted for worsening shortness of breath. Chest radiography reveals a large left-sided pleural effusion with complete collapse of the left lung and contralateral shift of midline structures (Figure 1 ). Large-volume thoracentesis improves his symptoms. Pleural fl uid cytology is positive for malignant cells.
A repeat chest radiograph shows incomplete expansion of the left lung, thick pleura, and pneumothorax, indicating a trapped lung (ie, one unable to expand fully). Two weeks later, his symptoms recur, and chest radiography reveals a recurrent effusion. How should this effusion be managed?
Indwelling pleural catheter placement
In a retrospective cohort study, 8 malignant pleural effusion recurred in 97% of patients within 1 month (mean, 4.2 days) of therapeutic aspiration, highlighting the need for defi nitive treatment.
In the absence of lung expansion, pleurodesis is rarely successful, and placing an indwelling pleural catheter in symptomatic patients is the preferred strategy. The US Food and Drug Administration approved this use in 1997. 9 Indwelling pleural catheters are narrow (15.5 French, or about 5 mm in diameter) and soft (made of silicone), with distal fenestrations. The distal end remains positioned in the pleural cavity to enable drainage of pleural fl uid. The middle portion passes through subcutaneous tissue, where a polyester cuff prevents dislodgement and infection. The proximal end of the catheter remains outside the patient's skin and is connected to a 1-way valve that prevents air or fl uid fl ow into the pleural cavity.
Pleural fl uid is typically drained every 2 or 3 days for palliation. Patients must be educated about home drainage and proper catheter care. 
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Indwelling pleural catheters are now initial therapy for many
Although indwelling pleural catheters were fi rst used for patients who were not candidates for pleurodesis, they are now increasingly used as fi rst-line therapy.
Since these devices were introduced, several clinical series including more than 800 patients have found that their use for malignant pleural infusion led to symptomatic improvement in 89% to 100% of cases, with 90% of patients needing no subsequent pleural procedures after catheter insertion. [10] [11] [12] [13] Davies et al 14 randomized 106 patients with malignant pleural effusion to either receive an indwelling pleural catheter or undergo pleurodesis. In the fi rst 6 weeks, the 2 groups had about the same incidence of dyspnea, but the catheter group had less dyspnea at 6 months, shorter index hospitalization (0 vs 4 days), fewer hospital days in the fi rst year for treatment-related complications (1 vs 4.5 days), and fewer patients needing follow-up pleural procedures (6% vs 22%). On the other hand, adverse events were more frequent in the indwelling pleural catheter group (40% vs 13%). The most frequent events were pleural infection, cellulitis, and catheter blockage.
Fysh et al 15 also compared indwelling pleural catheter insertion and pleurodesis (based on patient choice) in patients with malignant pleural effusion. As in the previous trial, those who received a catheter required signifi cantly fewer days in the hospital and fewer additional pleural procedures than those who received pleurodesis. Safety profi les and symptom control were comparable.
Indwelling pleural catheters have several other advantages. They have been found to be more cost-effective than talc pleurodesis in patients not expected to live long (survival < 14 weeks). 16 Patients with an indwelling pleural catheter can receive chemotherapy, and concurrent treatment does not increase risk of infection. 17 And a systematic review 18 found a 46% rate of autopleurodesis at a median of 52 days after insertion of an indwelling pleural catheter.
Drainage rate may need to be moderated
Chest pain has been reported with the use of indwelling pleural catheters, related to rapid drainage of the effusion in the setting of failed reexpansion of the trapped lung due to thickened pleura. Drainage schedules may need to be adjusted, with more frequent draining of smaller volumes, to control dyspnea without causing signifi cant pain.
■ A WOMAN WITH RECURRENT PLEURAL EFFUSION, GOOD PROGNOSIS
A 55-year-old woman with a history of breast cancer presents with shortness of breath. Chest radiography reveals a right-sided effusion, which on thoracentesis is found to be malignant. After fl uid removal, repeat chest radiography shows complete lung expansion. One month later, she returns with symptoms and recurrence of the effusion. Ultrasonography does not reveal any adhesions in the pleural space. Her oncologist informs you that her expected survival is in years.
What is the next step?
Chemical pleurodesis
Chemical pleurodesis involves introducing a sclerosant into the pleural space to provoke an intense infl ammatory response, creating adhesions and fi brosis that will obliterate the space. The sclerosing agent (typically talc) can be delivered by tube thoracostomy, videoassisted thoracic surgery (VATS), or medical pleuroscopy. Although the latter 2 methods allow direct visualization of the pleural space and, in theory, a more even distribution of the sclerosing agent, current evidence does not favor 1 option over the other, 19 and practice patterns vary between institutions.
Tube thoracostomy. Typically, the sclerosing agent is administered once a chest radiograph shows lung reexpansion, and tube output of pleural fl uid is less than 150 mL/day. 19 However, some studies indicate that if pleural apposition can be confi rmed using ultrasonography, then sclerosant administration at that time leads to optimal pleurodesis effi cacy and shorter hospitalization. 20, 21 VATS is usually done in the operating room with the patient under general anesthesia. A double-lumen endotracheal tube allows for single-lung ventilation; a camera is then inserted into the pleural space of the collapsed lung. Multiple ports of entry are usually employed, and the entire pleural space can be visualized and the sclerosing agent instilled uni-
The most common causes of pleural effusion are lung cancer in men and breast cancer in women formly. The surgeon may alternatively choose to perform mechanical pleurodesis, which entails abrading the visceral and parietal pleura with dry gauze to provoke diffuse petechial hemorrhage and an infl ammatory reaction. VATS can also be used to perform biopsy, lobectomy, and pneumonectomy.
Medical pleuroscopy. Medical pleuroscopy is usually done using local anesthesia with the patient awake, moderately sedated, and not intubated. Because no double-lumen endotracheal tube is used, lung collapse may not be complete, making it diffi cult to completely visualize the entire pleural surfaces.
Although no randomized study of VATS vs medical pleuroscopy exists, a retrospective case-matched study 22 comparing VATS (under general anesthesia) to single-port VATS (under local anesthesia) noted equivalent rates of pleurodesis. However, the local anesthesia group had a lower perioperative mortality rate (0% vs 2.3%), a lower postoperative major morbidity rate (5.2% vs 9%), earlier improvement in quality of life, and shorter hospitalization (3 vs 5 days). 22 In general, the diagnostic sensitivity of pleuroscopy for pleural malignancy is similar to that of VATS (93% vs 97%).
23,24
■ A MAN WITH PLEURAL EFFUSION AND A POOR PROGNOSIS
A 60-year-old man with metastatic pancreatic cancer is brought to the clinic for worsening shortness of breath over the past 2 months. During that time, he has lost 6 kg and has become bedridden. On examination, he has severe cachexia and is signifi cantly short of breath at rest with associated hypoxia. His oncologist expects him to survive less than 3 months.
His laboratory investigations reveal hypoalbuminemia and leukocytosis. A chest radiograph shows a large left-sided pleural effusion that was not present 2 months ago.
What should be done for him?
Thoracentesis, repeat as needed Malignant pleural effusion causing dyspnea is not uncommon in certain advanced malignancies and may contribute to signifi cant suffering at the end of life. A study of 298 patients with malignant pleural effusion noted that the presence of leukocytosis, hypoalbuminemia, and hypoxemia was associated with a poorer prognosis. Patients having all 3 factors had a median survival of 42 days. 25 Thoracentesis, the least invasive option that may improve dyspnea, can be done in the clinic setting and is a reasonable strategy for patients with advanced cancer and an expected survival of less than 3 months. 26 Although recurrence is expected, it may take up to a few weeks, and repeat thoracentesis can be performed as needed.
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